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to score 15 points wins the game. One of the researchers
acted as opponent for all the subjects; she was an expert at
the game and was rarely beaten.

On arrival at the laboratory, subjects were requested to
void urine and discard it. They then had electrocardiographic
electrodes attached to their chests, were given 250 ml of
water to drink, and were asked to rest in the supine position
on a cot for 50 min. At the end of the rest period, subjects
collected a urine specimen and began the first work episode.

The electrocardiogram was recorded on an Avionics
Electrocardiocorder for continuous registration of heart rate.
Urine specimens were collected in a 500-ml graduate cylinder,
the volume was recorded, and aliquots were taken for analysis
of 17-ketogenic steroids (17-KGS), epinephrine (E), and
norepinephrine (NE). Aliquots were kept frozen in a freezer
until analyzed. Urinary stress hormone values are expressed
as total weights of the substances excreted during each 50-min
episode.

Results.

The results of urine and heart rate analyses are shown in
Tables 1 and 2. There are no statistically significant dif-
ferences in levels of urinary metabolite excretion for cor-
responding episodes of the two tasks. Heart rates are signifi-
cantly higher for the treadmill than for the Pong task (Table
1). Rest-to-work differences show that the increment in E
excretion is significantly greater during the Pong task than
during the treadmill task. Rest-to-work differences in excre-
tion of 17-KGS and NE are not significant for either task.

The rest-to-work increase in heart rate is significant for the
treadmill but not for the Pong task (Table 2).

Discussion.

Field experiments have shown that epinephrine excretion
is significantly related to traffic count and to radio
transmission time (1). The data have strongly suggested that
adrenal steroid excretion is related to chronic stressors such
as labor-management difficulties (2,3) and that norepinephrine
excretion is related to physical activity (4). These experi-
ments strengthen the interpretation that epinephrine excretion
is related to mental tasks (5) such as air traffic control and
not to physical tasks and therefore is the best single indicator
of response to air traffic control work per se.
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